Spinal muscular atrophy: from animal model to clinical trial.
Spinal muscular atrophy (SMA) is an autosomal recessive disease characterized by degeneration and loss of lower motor neurons in the spinal cord and brainstem. Clinically, SMA has been classified into four types, according to the maximum function attained. The disease is caused by deletion or mutation of the telomeric copy of the SMN gene (SMN1), and the clinical severity is in part determined by the copy number of the centromeric SMN gene (SMN2). The SMN2 mRNA lacks exon 7, resulting in reduced production of the full-length SMN protein. Treatment of SMA consists of supportive care, although many drugs have been demonstrated to improve muscle strength and motor function of patients. The development of animal models of SMA has led to better interpretation of the physiopathology of the disease and testing of potential drug targets. Several mechanisms have been targeted in SMA drug trials, including neuroprotection, neurogenesis, energy metabolism improvement, anabolic stimulation and increment of SMN2 transcripts. Gene therapy and cell transplantation have also been tested in murine SMA.